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ABSTRACT 
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FOREWORD 



The Michigan Department of Education is pleased to present the revised "iviichigon 
Essential Goals and Objectives for Mathematics Education.' This document sets 
forth the essential mathematical learning for elementary and middle schools. 

The 'Michigan Essential Goals and Objectives for Mathematics Education' outlines 
the curriculum content necessary to foster understanding and promote reosonir^, 
thinking, problerTvsolvi.-ig, and application skills. IndlvkJud schools may modify and 
expand the content, as appropriate, for their partteulor student poputattons. This 
document outlines those essentkst concepts and skills appropriate for learners in 
kindergarten through grade nine. While sequences are suggested, teachers' judg- 
ment about a partk:ular student's readiness for more advanced Instruction will 
ultimately determine whien new concepts and skills are introduced. The organiza- 
tton of contents and processes in this document Is Intended to help educators move 
each student from skill acquisitton to higher-order learning while, at all times, fully 
engaging the students in rigorous academic study. 

The *Mtehigan Essenttal Goals and Obdectlves for Matherriattes Educatk)n' should 
help elementary and mkjdie/junior high school educators shape a mathematics 
curriculum that prepares students for the challenges of secondary school and 
beyond. Ttie building bk^cks of an academic f oundatton are important not only to 
children and their family but also to ttie future of our communities and the natton 
as a wtx>le. 

It is fitting to thank the many individuals, associations, and agenciGS who hav«> 
provided assistance and support in the devetopment and review of thi:i document. 




Gary D. Hawks 

Interim Superintencient of 

Public Instruction 



March, 1988 



STATEMENT OF PURPOSE 



These essential goals and objectives ore designed to assist administrators or.v each- 
ers In planning, developing and Impterrientlng grades K-9 mathematics programs and 
to provide some guidelines for grades 10-1 2 Instruction. They provide a phllosopNcol 
fc jndatlon and curricular framework from which educators may construct a compre- 
hensive local program to meet ttie irtstructional needs of their students. 

Ttiis document Mustrotes the Integration of mothematlcol content with process skills. In 
addltk>n. It upgrades the l:>ench mark expectatk>ns for achievement to be com. nen- 
surote with the demands of a technologk:al society. 
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Michigan Essential Goals and 
Objectivos for Mattiematics Education 



Introduction 



Quantitative thought and understanding form the keystone for the new mathematics 
objectives for Michigan. Supportforthiscomesfrom a National Science Foundation 
report which stated that '...quantitative thought and understanding continue to 
become more Important for more people...' 

This keystone is used I n setting a new directlonf or curriculum and teaching that will help 
students loom to think, reason, solve problems and apply mathiematfcs in real life 
sItuatkDns. The objectives reflect motherrKsticol knowledge ttxrt is essential for all 
students' educottonol development and emptoyment. Rote skills learned In a mean- 
ingless way do not prepar3 students for trie future. 

The view of computatton is broadened to include bask: facts, mental arfthmetfc, 
estimation ana cak:ulators. With the ovaikibilrty of cak:uk3tors and computers in the 
workpkjce, the emphasis must be on conceptuJal devetopment and problem solving. 
The use of calcutato«s and computers to achieve the Important rrKjthemotics objec- 
tives is suggested In Educating Airerif^nnsforthe 21st ranhifyJ 

In jtsAoendQforActkyt: Pftrr>mmendgtkyisfQrSrhnolMQ th^mQftkv;rrfthA 1 Qflfk 2 thA 
Notional Council of Teachers of Mothemottes recommended that problem solving be 
the focus of school mothemottes, that baste skills be defined to encompass more tnon 
computattonal facility and that mathematics programs take fuH advantage of the 
pOA'er of coteulotors and computers at all grade levels. 

A Icter report from the Notional Science Foundotton, The Mothematteal Scler^ces 
f^urriruliim What is StM Fundame ntal and What is Nnt. a m asking recommendo- 
ttons for elementary and mWdle school mothemottes, stated "A principal theme of K- 
8 mottiemotk^s should be the devetopment of number sense. Including the effective 
use and understanding of numbers In opplteottons as well In ottier mottiematteal 
contexts."^ 

The ctKinges suggested in the ISISF report woukj "replace excess drill in formal paper- 
ond-pencil computations with various procedu res to devetop better number sense on 
the part of the student." 

Substantially less emphasis was to be ptaced on paper and pencil executfon of the 
arithmetic operatbns and de-emphosis was suggested for drill with larger numbers 
and frocttons with terger derxMnlrio^ors. 

The foltowing content recommerxlattons were included In the NSF report: 

1) Mastery of "xaste number facts 

2) Selective use of coteulotors arvj computers 

h Merrfol arithmetic, estimation and opproxlmottor 

4) Problem solving. Including the use of coteulatOi'S and computers as tools 

5) Elementary data analysis, statistics and probability 



6) Place value, decimals, percent and scientific notation 

7; Intuitive geometry, including formulas for perimeter, area and volume 

8) Algebraic symbolism and techniques, particularly in grades seven and eight. 

Over the past two decades ttiere has been an explosion of research on mathemot- 
ics learning and teacWng. Syntheses of some of the kesearch can be found in 
companion publications. Research within [?QQrh! Fl ementarv Srhpol Mothemotirs 
and Research within Reach: Socondarv School Mothftmntir^ 4 Among the major 
national data sources on mathematics learning and mathematics teaching are those 
reported In the National Assessment of Education Progress® and the Second intemn- 
ttonol Mathematics Shidy ^ 

There Is unanimity from all reports and research results that conceptualization of 
rTKJthiematlcs and urxterstonding of problems should be valued nwre highly than just 
correct solutions to routine exercises. Yet there is extensive documentatton that 
students are now locking both conceptual understanding and problem solving skill. 
For example, only half of the studerits finishing eighth grade coukJ give the meaning 
of the decimal 0.52 and only 20% of ttiem coukJ estimate the answer to 3.04 X 5.3 as 
16glventtie choices of 1.6, 16, 160and 1600. Fortooky>g,mathematteslnstructk)n has 
been thought of as presenting rules and provkjing enough drHI for students to master 
the skn. As Smon pointed out, to survive in mathemattes courses, many students 
attempt to compensate fortheir kxk of understanding by memortdng mathemcrtical 
procedures and formukas . 

The mattiemottes objectives have been written to o framework of eight content 
stroTKls and six process strands. The content strands ore (1) whole numbers and 
numeratkxi, (2) fractkxis, decimals, ratto and percent, (3) measurement, (4) geome- 
try, (5) stotbtk^s and probability, (6) algebraic ideas, (7) problem solving and logteol 
reasoning, and (S) coteutatofs. The process strands ore (1) conceptualization, (2) 
mentd ortthmette, (3) estlmatkx), (4) computatlai, (5) problem solving, and (6) 
cateutators and computers. Man\' of trie objectives from prevtous documents ha/e 
been retained but enhanced with astrong focus on mathemotteolthinking ondhigher 
order skills. Ttie chart tiiot follows iSustrates Ihe reteittonol nature of the content strands 
to the process stands and constitutes the framework of the mathematics objectives. 
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^ New Directions 



The following seven topics illustrate the thrust established by the broadened frame- 
work o' content strarxis and mathematical processes. 



1. Corx^eptualizotion of mathematical topics receives 
much greater emphasis. Conceo+uai understandings are 
essential for all content strarxjs, are the bosis for the teach- 
ing of computotlonai topics and are essential for success in 
problem solving. The increased emphasis on quantitative 
thinking and conceptual knowledge requires a concomi- 
tant increase in the use of manipulative materiois at all 
grade levels, K-12. 

2. Problem solving permeates all content strands. Because 
of their central purpose in mathematics and in practical 
situottons, problem solving ard logical thought are vieweo 
OS threads that run through all corrtent areas. Beyond the 
use of problem solving in the other content areas, there are 
problem solving strategies in a separate strand that can 
help students be better problem solvers. 

3. Graphical representotion ond interpretation ore 
strengthened. The topics are important in mathematics 
and Just as Important In socio, science and science. The 
importance of the topic for the ordinary citizen is further 
underscored by the ext3nsive use of graphs to present 
quantitative information in newspapers and magazines. 

4. The needs of students in a technological society are 
reflected. The objectives tote into account the major shift 
in' the use of calculators orKi computers to do routine 
computations by the ordinary citizen and by people in 
business and industry. Paper/pencil computation remains 
OS an expectation but with limits on the expectations. The 
objectives reflect the value of the calculator as a teaching 
tool and as a tool forstudents in solving problems beginning 
in the early grades. Capstone objectives for grades 4, 7 and 
10 specify objectives which should be met without a calcu- 
lator and those for which a student may use a calculator. 

5. Mental arithmetic ond estimation receive more ottention 
and are given greater Importance. One major reason for 
this is at least th:ee-fourths of the everyday use of mathe- 
motk^s is without paper orKl pencil. Success depends upon 
sound concepts of nunbers and continuing emphasis on 
thinking skills. 

6. Spatial visualization and geometry are broadened. This 
shift in emphasis in the content reflects the needs of the 
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ordinary citizen a$ she/he lives in a three-ditner^sional world 
OS well OS the needs in later mathematics courses. The 
increased attention to conceptualization requires more 
concrete models v/ith more emphasis on spatial and quarv 
titative visualization. 

7. Algebraic concepts and symbolism are introduced ear- 
lier. A major reason for this is the -^jonomy of algebraic 
symbolism to express concisely o generalization from arith- 
metic. For exomple. algebraic symbolism is essential in ex- 
pressing the formulas for perimeter, ceo and volume. Fur- 
ther, with content from the first year of algeb/a becoming 
increasingly essential fa future career choices of all stu- 
dents, a better transition from arithmetic to algebra 
essential. Earlier use of algebraic symbolism in a meaning- 
ful way will help much in the transition from arithmetic to the 
n lOre formal work in first year algebra. 

These new directior^for the mathematics objectives augment the basic computa- 
tional sl<ills by giving greater attention to thinlcing skills and reasoning. It is the thinkir^ 
and reasoning person who will firxJ a firm place in the twenty-first century. The 
upgrading of benchmark expectations I* an important comc>onent of thi;^ fonvcd 
look. 



The Objectives 



Objectives hiave been written for each of the eight content strands reflecting the five 
mathematical processes, as shown graphically in the previous chart. A few global 
objectives are given for each content strand to provide an overview of the scope of 
the objectives. Specific objectives with grade level expectatior^ are provided where 
appropriate under tt^ mathemotteal processes headings - conceptuolizotbn, meri- 
tal arlthenrietic, estimation, computation, problem solving, calculators and comput- 
ers. Not all process headings were appropriate for some global objectives. 

The content strands problem solving and logical rear>oning and colculatorsare unique 
because they encompass both content and process. Each of the other six conter>t 
strands gives specific attention to problem solving and calculators/compHJters in that 
strand. The problem solving and logical reasoning strand concentrotes on the 
problem solving process — strategies and looical reason!; ig. The calculator strand 
contains specific objectives relative to calculator keys and special functions on a 
calculator. 
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• WHOLE NUMBERS AND NUMERATION 



NUMERATION 

To read, write, compare, order 
and round numbers. 

CONCEPTUAUZATION 

To translate among models, word names 
and symbols. 

To read numbers and recognize place value. 



K-3 4-6 7-9 



COMPUTATION 

To compare and order numbers. 

To regroup numbers using place value, 
as needed for computation algorithms. 



ESTIMATION 

To round numbers. 

ADDITION 

To add whole numbers using 
manipulatfve models and computational 
algorithms. 

CONCLi^AUZATION 

To identify and use models and thinking 
strategies for basic facts. 

To identify models to show addition of 
multiples of 10 and lUO. 



To use models to show the addition algorithm, 

identifying results of regrouping. 0 

C0MPUTAT50N 

To recoil basic facts from memory. 0 

To odd two numbers. o 

To add threo or more numbers. 0 



K-3 4-6 7-9 
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MENTALARITHMETIC 

To add multiples of ten or multiples of 100 
mentally. 0 

To add two two-digit numbers mentally. 0 

ESTIMATION 

To estimate the sum of two, three, or 

more numbers. ^ 



PROSLEM SOLVING AND APPLICATIONS 

To solve problems invdvi ig addition. 



CALCULATORS 

To add any numbers in coiumn or horizontal 

form. 0 0 

SUBTRACTION 

To subtract whole numbers using manlpu^ 

fative models OfKl computottonoi olgortthms. K-3 4-6 7-9 

CONCEPTUALIZATION 

To identify and use take away and comparison 
models for subtraction. 0 

To identify models to show subtraction of 
multiples of 10 and 100. 0 

To relate subtraction to addition. 0 0 

To use thinking strategies for basic facts. 0 

To use models to show the subtraction 

algorithm, identifying results of regrouping. 0 o 

COMPUTATION 

To recall basic fccts. 0 

To find differences of two and three-digit 

number involving regrouping. 0 0 

MENTALARITHMETIC 

To find differences of muttiples of 

10 and 100 mentally. 0 

To find differences of two-digit number 

mentally. 0 
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ESTIMATION 






To estimate to find approximate differences. 


0 


0 


PROBLEM SOLVING AND APPLICATIONS 






To solve problems involving subtraction. 


0 


0 


CALCULATORS 






To subtract any v/hole numbers. 


0 




MULTIPLICATION 

To multiply numbers using manipulative 
models and computatlona! algorithms. 


K-3 


4-6 7-9 


CONCEPTUALIZATION 






To identify and use models and thinking 
strategies for basic facts. 


0 




To use models to show the multiplication 
algorithm. 


0 




MENTAL ARITHMETIC 






To recall selected basic facts from memory. 


0 




To find products of multiples of 10 and 100. 


0 




To multiply one-digit and two-digit numbers 
and find other appropriate special products 
mentally. 




0 0 


ESTIMATION 






To use multiples of 10 and 100 to estimate 
products. 




0 


COMPUTATION 






To multiply two ntmbers up to a two-digit by 
a three-digit number. 


0 


0 


PROBLEM SOLVING AND APPLICATIONS 






To solve problems involving multiplication. 


0 


0 


CALCULATORS 






To multiply any numbers. 




0 
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DIVISION 

To divide whole numbers using monipuiotivd 

models end computotionoi aigorithms. K-3 4-6 7-9 

CONCEPTUALIZATION 

To identify and use meosuremonl and partition 
models for division. 0 

To reiote division to muttipiicotion. 0 0 

To use thinking strategies for finding basic 

facts. 0 

To interpret the remainder. 0 

To reiote modeis to the division oigorithm. 0 

MENTALARITHMETIC 

To divide multiples of 10, 100, and 1000 getting 

quotients that are multiples of 10, 100, 

or 1000. 0 

ESTIMATION 

To use multiples of 10, 100, and 1000 to 

determine the number of places in the quotient. 0 

To determine the first digit and its place value 

in the quotient. 0 

COMPUTATION 

To find the quotient and remainder for one and 

two-digit divisors (up to 30, multiples of 

10, 40 through 90) with up to four-digit 

dividends. 0 

PROBLEM SOLVING AND APPUCATIONS 

To solve problems involving division. 0 0 

CALCULATORS 

To divide any numbers. 0 
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NUMBER PROPERTIES 

To recognize and use properties of whole 

nijmbers, K-3 4-6 7-9 

COr^CEPTUAL'ZATION 

o domonstrote and use the meaning of: 
odd and even, 0 0 

multipie and common muitipie, 0 

factor and common factor, 0 

prune r '"T^berand prime factorization, o 0 

and scientific notation. 0 



COMPUTATION 

To determine when sums, differences, 

products, and quotients are even or odd. 0 

To find multiples of numbers iess than 20. 0 

To find factors of number: less than 200. 0 

To fino common factors of two numbers, 

each less than 50. 0 

To find common multiples of two nunnbers, 

each less than 16. 0 

To determine prime numbers less than 100. 0 

To find the prime factorization 

of numbers 100 or less. 0 

To express whole number in scientific 
notation, and conversely. 



16 „ 



FRACTIONS, DECIMALS, RATIO AND PERCENT 



FRACTIONS 

(Note: Fractions Include mixed numbers 
and v/Me numbers vrt^ere appropriate.) 

MEANING 

To demonstrate and use the meaning of 

fractions. K-3 4-6 7-9 

CONCEPTUALIZAnON 

To relate fractions to concrete models. 0 0 0 

To relate fractions to division using the 

necessar/ vocabulary. 0 0 



ESTIMATION 

To estimate fractions and sles of regions using 

easily recognized fractior^. 0 o 

PROBLEM SOLVING AND APPLICATIONS 

To solve problems involving the meaning of 

fractions. 0 0 0 

EQUIVALENT FRAaiONS 

To find equivQient fractions using 

concrete models and generalizations 

for equivalent fractiOTis. K-3 4-6 7-9 

CONCEPTUALIZAnON 

To relate concrete models and equivalent 

fractions. 0 0 

MENTALARITHMETIC 

To find equivalent fractions for easily 

recognized fractions. 0 0 

ESTIMATION 

To estimate fractions using easily 

recognizod fractions. 0 0 
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COMPUTATION 



To find equhalent fractions and mixed 
number/fraction equivalents. 




0 


0 


PROBLEM SOLVING AND APPLICATIONS 








To solve problems with equivalent fractions. 




0 


0 


COMPARE/ORDER 

TO cornpore and order frQCtions. 


K-3 


4-6 


7-9 


CONCEPTUALIZATION 








To cornpore and order using models 
ono appropnore trocTions. 


A 

0 


A 

0 


A 
\/ 


CCTIftilATirMJ 
CdlllVMIIwn 








lo estimore Tractions using 
easily recognized fractions. 




0 


0 


CDMM ITAimiJ 
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To compare and order fractions. 




A 

0 


A 

0 


CALCULATORS 








To compare and order fractions 
using decimal equivalents. 






0 


PROBLEM SOLVING AND APPLICATIONS 








To solve problems involving comparing or 
ordering fractions. 




0 


0 


ADD/SUBTRACT 

To odd end subtract fractions 

inciuoing combinations with whole numbers. 


K-3 


4-6 


7-9 


CONCEPTUALIZATION 








To relate the addition and subtraction 
operoTions to mooeis ana to each other. 




A 

0 


A 

0 


MENTALARITHMETIC 








To find sums or differences 
of like frocttons mentally. 




0 


0 


ESTIMATION 








To estimate sums and differences. 




0 


0 
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COMPUTATION 

To find sums or differences. 



0 0 



PROBLEM SOLVING AND APPLICATIONS 



To solve probiems involving addition 
and sutjtroctlon with fractions. 




0 


0 


MULTIPLY/DIVIDE 

To mtytlply and cflvkle fractions 

iriviuuiny cQinDinciTiono wnii wnoi9 numD&ip<» 


fSrO 




7.0 

/-y 


CONCEPTUALIZATION 








t\j lOivJio Tnt7 iTiuiii|jiicviJiiui 1 vjiiu uivi5iun 

Operations to modeis and to eoch other. 




0 


0 


MENTALARITHMETIC 








To find 0 fracttonal part of appropriate 
whole numbers mentally. 




0 


0 


ESTIMATION 








To estimate prodiicts and quotients. 




0 


0 


COMPUTATION 








To find products and quotients. 




0 


0 


PROBLEM SOLVING AND APPLICATIONS 








To solve problems Involving muttipllcotion 
and diviston with fractions. 




0 


0 


DECIMALS 








MEANING 

To demonstrate and use the meontng of 
decinfKils. 


K-3 


4-6 


7-9 


CONCEPTUALIZATION 

To relate decimals to models. 


0 


0 


0 



To use place value and to read and write 

decimals to thousandths. 0 0 



ESTIMATION 

To estimate decimals using whole numbers and 

models. 0 0 

To round decimals to a given place. 0 0 

PROBLEM SOLVING AND APPLICATIONS 

To solve (xoblems involving the meaning of 

decimals. 0 0 

EQUIVALENT DECIMALS 

To flTKl equivalent decknab using 
models ond generaRzotions for 

equivalent decimals. K-3 4-6 7-9 

CONCEPTUALIZATION 

To Identify equivalent decimals using models 

and generalizations for equivalent decimals. o 0 



ESTIMATION 

To use equivalent decimals to make estimates 

using models or using decimals. o 0 

PROBLEM SOLVING AND APPLICATIONS 

To solve problems wrth equivalent decimals. 0 o 

CALCULATORS 

To Interpret calculator displays fa decimal 

equivalents. o 0 

COMPARE/ORDER 

To compare and order decimals. K-3 4-6 7-9 

CONCEPTUALIZATION 

To compare or order decimals uSing concrete 
models, word nomes. or decimal symbols. 0 0 



ESTIMATION 

To estimate decimals using easily 
recognized froctloas. 

PROBLEM SOLVING AND APPLICATIONS 

To solve problems involving comparing or 
oroerlng of decimals. 
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ADD/$UBTRAa 

To acfd end sutstroct declmdi 



K-3 4-6 7-9 



CONCEPTUAUZATION 

To relate the addition and subtraction 



operations to models and to each other. 




A 
V 


A 
V 


MENTALARITHMETIC 








To add and subtract selected decimals mentally. 


0 


0 


ESTIMATION 








To estimate sums and differences. 




0 


0 


COMPUTATION 








To add and subtract decimals. 




0 


0 


PROBLEM SOLVING AND APPLICATIONS 








To solve problems involving addition and 
subtraction of decimals. 




0 


0 


CALCULATORS 








To add and subtract decimals. 




0 


0 


MULTIPLY/DIVIDE 

To multiply end cfivide declnrKils. 


K-3 


A-6 


7-9 


CONCEPTUALIZATION 








To relate the multiplication and division 
operations to models and to each other. 




0 


0 


To relate equivalent expressions for the 
operations, including multiplication of a 
whole number and a ded" .vii. 




0 


0 


MENTALARITHMETIC 








To multiply and divide with decimals and 
powers of ten. 




0 


0 


ESTIMATION 








To estimate products and quotients. 




0 


0 



COMPUTATION 

To multiply and dlvicle decimals up to 
thousandths. 



CALCULATORS 

To find products and quotients, 0 0 

PROBLEM SOLVING AND APPLICATIONS 

To solve problems InvoMng multiplication 

and divis:Dn of decimals. o 0 



RATIO AND PROPORTION 
RATIO 

To use ratio in practical situations. K-3 4-6 7-9 

CONCEPTUALIZATION 

To determine ratios from models that ore 

part-to-part, port-to-whole, or rotes and 

recogni2:e verbal expressions for ratio. o 0 



PROBLEM SOLVING AND APPLICATIONS 

To solve problems involving ratios. 0 0 

EQUILVALENT RATIOS/PROPORTION 

To Identify and find equivalent ratios, K-3 4-6 7-9 

CONCEPTUALIZATION 

To demonstrate the meaning of equivalent 
ratios using models or practical situations, 0 

COMPUTATION 

To find equivalent ratios and solve proportions. 0 

PROBLEM SOLVING AND APPLICATIONS 

To solve proportion problems, 0 

CALCULATORS 



To solve proportions v^ith larger numbers and 
proportion problems with more difficult 
computation. 
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PERCENT 



MEANING 

To demonstrote the meaning of p)ercent 
OS 0 ratio whose second term is 100. 


K-3 4-6 


7-9 


CONCCPTUALIZAnON 






To use nodels to represent percents. 


0 


0 


PROBLEM SOLVING AND APPLICATIONS 






To use the meaning of percent in solving 
procticai problems. 


0 


0 


PERCENT, FRAaiON, DECIMAL 
EQUIVALENTS 

To exoress ratios as oercents. fractions or 
decimals and to relate each formtothe other 
two. 


K-3 4-6 


7-9 


CONCEPTUALIZATION 






To recognize equivalent expressions involving 
selected frocttons, decimals and percents 
using models or eosily recognized froctions. 


0 


0 


MENTALARUHMETIC 






To use easily recognized fractions and give 
fraction, decimal and p)ercent eq« ivoients. 




0 


ESTIMATION 






To estimate equivoients for froctbns, decimals 

uiiu fjoiuoMi uoiiiy ouoiiy rowognizou iruuiiono. 




\ 

V 


CALCULATORS 






To express any ratio as a percent or decimal. 


0 


0 


PROBLEM SOLVING AND APPLICATIONS 






To solve problems using fraction, percent 
and decimal equivalents. 


0 


0 
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USING PERCENT 

fo find a percent of a number. K-3 4-6 7-9 

CONCEPTUAUZATION 

To recognize and use the meaning of 

percent in finding either the part (percentage) 

or the whole (base) when the percent (rate) 

is given. 0 0 

MENTALARITHMETIC 

To find selected percents of a number mentaiiy: 



a. 1%. 10%.50%J00% 


C 


b. 200%. 3(X)% and other muttiples 




of 100% 


0 


C. b%. 15%. 20%. 25% 


0 


ESTIMATION 




To estimate the percent of a number using 




eosVr/ recognized fractions. 


0 


CALCULATORS 




To find a percent of a number. 


0 


PROBLEM SOLVING AND APPLICATIONS 




To solve percent probiems. inciuding 




percent of increase or decrease. 


0 
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MEASUREMENT 



■ 



LENGTH, AREA. VOLUMEp ANGLES 

To measufdlengtrt.areo, volume ondongtes. K-3 4-6 7-9 
CONCEPTUALIZATION 

To identify and describe rhe co;icept of length 

and the relative sizes of the standard units. 0 0 

To identify and describe concepts of area, 

perimeter, voiume arKj angle measure. o 0 

To distinguish among situations which cail 

for measuring length, area or voiume. o 0 

To Identify and describe concepts of 

circumference arKl surface orea. o 

To determine the iength of an otject or a 

iine segment >A^h an appropriate unit 

arxj a standard measuring instrument 

using hands-on activities. 0 0 

To measure area (square units) and voiume 

(cubic units) by the process of covering, 

fiiiing, and counting and to recognize 

the relative size of standard units. 0 0 

To measure a given angie and to drcM 

an angie of a given size. o 

To read various scales such as rulers and 

protractors. 0 0 0 

ESTIMATION 

To estimate the length of a familiar 

object or drawing. 0 0 

To estimate the area or volume of a 

familiar object or drawing. o 0 

To estimate length, orea and volume 

using ail appropriate units of measure. 0 

PROBLEM SOLVING AND APPLICATIONS 

To determine the perimeter of an object 

orof a polygon. 0 



or 
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To use the formula, A « L X W, to find the area 

of a rectangular object or drowlrig. o 



To determine the circumference of a circle, 
the area of a oeometric shape, and the volume 
of a cylinder or rectangular prism. 



To use a formula to relate lengths, area, 
and volumes. (For example, to find the effect 
on the area or volume of on object 
by changing one dlmer«l'jn.) 



0 



To find the area and volume of figures 
resulting from comblnlr^ or separating 
common geometric figures. 



0 



CAPACITY, MAS$, TIME, TEMPERATURE, 



CONCEPTUALIZATION 

To recognize and use the concepts of mass, 

liquid capacity, time and temi^erature. 

Including standad units, relative sizes, 

compai1sor« and their abbreviations 

and symbols. o o 

To tell time to the nearest five minutes. 0 

To measure liquid capacity and mass (weight) 

using appropriate standard units and 

measuring instruments. 0 0 

To recognize and use U.S. coins and bills, 

$5 and less. ^ 

To read various scales, such as a thermometer. 0 o 

To recognize and use the characteristics of 

the measurement process. Including selection 

of appropriate units, derived units, the role of 

approximation ana the converslon-of-unlts 

process. 0 0 

To recognize and use the metric system, 
Includlrg the decimal relationship among 
ihe various units and the relationships among 



To measure ond use liquid capacity. 
mci$$ (y«i0htxtim0.tempeirature. 
monetary votue ond reiatlonsNps 
of the baste metrto units. 



K*?; 4-6 7-9 



cubic units, capacity units c. id mass units. 
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To recognize and use the concept of precision 
of measurement. 



0 



ESTIMATION 

To make estimations involving temperature, 

time and money. 0 0 

To make estimations of the capacity of various 

common containers in terms of metric units. 0 0 

To make estimations of v^eight in terms of 

metric units. 0 



PROBLEM SOLVING AND APPLICATIONS 

To solve one-step verbal arithmetic problems, 

posed y/lthin a measurement context, 

including elapsed time and money. 0 0 

To use o table of equivalents to sr' ^e 

simple problems involving the conversion 

of units v^ithin a system of measurement. 0 0 

To solve multhstep verbol problems posed 

within a measurement context. 0 0 



-7 
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GEOMETRY 



SHAPE 

To recogntze and use shapes in one. two 

and three dimensions. K-3 4-6 7-9 

CONCEPTUAUZATION 

To identify and iiiustrate appropriate 

geometric shapes. 0 0 0 

PROBLEM SOLVING AND APPLICATIONS 

To soive probiems involving appropriate 

geometric shapes. 0 0 0 

SHAPE PROPERTIES 

To recognize and use properties 

of one, two arKi thre© dimensional 

shopessuch as equal sides* equal 

angles ar»d symmetry. K-3 4-6 7-9 

CONCEPTUALIZATION 

To identify or illustrate properties of 

appropriate geometric shapes. 0 0 0 

ESTIMATION 

To compare visuoily the measures (sizes) 

of segments, angles and plane regions. 0 0 0 

PROBLEM SOLVING AND APPLICATIONS 

To solve probiems using properties 

of appropriate geometric shapes. 0 0 0 

RELATIONS AMONG GEOMETRIC OBJECTS 

To recognize and use the relations of 

congruence, similarity* Intersection, parallelism 

and peipendlculartty for appropriate figures in 

one.twb and three dimensions. K-3 4-6 7-9 

CONCEPTUALIZATION 

To identify and iiiustrate appropriate relations 

among figures. 0 0 0 
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PROBLEM SOLVING AND APPLICATIONS 

To solve problems using the oppropxicrte 

relations among shapes. 0 0 0 

POSITION 

To recooni20 and use informd ond formol 

coordinate systerm on Iries end plcff^ 

to specify locations and dWances. K-3 4-6 7-9 

CONCEPTUALIZATION 

To Identify and produce points satisfying given 

condittons. 0 0 0 

ESTIMATION 

To estimate distances and positions in the 

coordinate plane. 0 0 0 

PROBLEM SOLVING AND APPUCATIONS 

To solve problems using position concepts and 

notation. 0 0 0 

TRANSFORMATIONS 

To recognize and use the tronsformottons 
of reflection tn a 1^ (fyp), 
translatton (slide), rotation about a 
pdnt (turn), and ^ change 

(enlargement and reduction). K-3 4-6 7-9 

CONCEPTUALIZATION 

To recognize and produce appropriate 

transformations. 0 0 

PROBLEM SOLVING AND APPLICATIONS 

To solve problems using appropriate 

transformations. 0 0 

VISUALIZING-SKETCHING- 
CONSTRUaiNG 

To visualize, sketch and constnjct geometric 

objects. K-3 4-6 7-9 

CONCEPTUALIZATION 

To visualize, sketch and construct 

geometric stKipes or relotionsNps. 0 0 0 
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PROBLEM SOLVING AND APPLICATIONS 



To solve problems requiring visualizing, 
sketching or constajcting geometric shapes 
or relationships. 
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STATISTICS AND PROBABILITY 



TABLES 

To construct, reoc! and interpret tables. K-3 4-6 7-9 
CONCEPIUAUZATION 

To read tables arKJ identify existing potterrts 

in tables. 0 0 

COMPUTATION 

To construct tobies from data. 0 0 

To record data in existing tables. 0 0 

PROBLEMSOLVINGANDAPPUCATIONS 

To use tables for comp>arlsons. 0 

CALCULATORS AND COMPUTERS 

To generate tables using calculator and 

compHjtere. 0 o 

GRAPHS 

To constajct, read and Interpret graphs. K-3 4-6 7-9 
CONCEPTUALIZATION 

To read graphs: 

Rcture graphs. Bar graphs. 0 0 0 

Line graphs. Line plots. 0 0 

Circle graphs. 0 
Stem-and-leof plots. Box plots and 

Scatter plots. 0 

ESTIMATION 

To moke comporisono among graphs. 0 0 

To interpolate on graphs. 0 0 

To extrapolate on graphs. 0 

To use a fitted line on a scatter plot for 

prediction. 0 
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COMPUTATION 

To determine appropriate scales for graphs. 0 0 

To construct graphs. 0 0 0 

PROBLEM SOLVING AND APPLICATIONS 

To select a graph that frts given information. 0 

To determine patterns, see trends, 

predict outcomes and make wise choices 

using graphs. 0 0 

DESCRIPTIVE STATISTICS 

To read, interpret, determine 

and use descriptive statistics. K-3 4-6 7-9 

CONCEI^ALIZATION 

To define terms: 

Mean, median, range, frequency. 0 
Outlier, quartile. 0 

To exptain how extreme values affect 

the median ond mean. 0 

COMPUTATION 

To order data in oscendilng or descending order. 0 

To determine mean, median and range. 0 0 

To determine outlier and quartile. 0 

PROBLEM SOLVING AND APPLICATIONS 

To determine patterns, see trends, predict 

outcomes and make v^ise choices using 

descriptive statistics. 0 0 

PROBABILITY 

To read, interpret, determine and use 

probabilrties. K-3 4-6 7-9 

CONCEPTUALIZATION 

To compare the lilcelihood of simple events. 0 0 

To designote events as certain or impossible. 0 

To give one as the sum of the probabilrties 

of an possible outcomes. o 
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MENTAL ARFTHMETiC 




To determine Drobabilities of sinriDle events 


V V 


To determine thie probabiiity an event will 




not occur, given the probability the event 




will occur. 




COMPUTATION 




To determine probabilities of compound events. 


0 


PROBLEM SOLVING AND APPLICATIONS 




To use probability devices to simulate 




real world events, 


0 0 


CALCULATORS ANDCOMPUTERS 




To use calculators to determine probabilities. 


0 


To use computers to simulate compound events. 


0 
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ALGEBRAIC IDEAS 



VARIABLES 








EXPRESSIONS 

expresi^CKiscomakilrg variables. 


K-3 


4-6 


7-9 


CONCEPTUAUZAnON 








To recognize and use the concept of variable 
in expressions. 


A 

Q 


A 

Q 


A 

Q 


CAM PIITATinM 








To evQlucrte expiesstons. 




0 


0 


ESTIMATION 








To estimate values of expressions. 




A 

0 


A 

0 


CALCULATORS 








To use calculators to evaluate expressions. 






0 


VERBAL, SYMBOL. MODEL RELATIONS 

To use variables in translating among 

verbal e)q3ressIons. symbols, and sltuotbns 

that or© pictorial or practical. K-3 


4-6 


7-9 


CONCEPTUALIZATION 








To recognize physical or pictorial models 
for relations and operations. 


0 


0 




PROBLEM SOLVING AND APPLICATIONS 








To solve problems represented physically, 
pictorially, symbolicaiiy or verbally. 




0 


0 


OPEN SENTENCES 

To use variables to write and solve open 
sentences. 


K-3 


4-6 


7-9 


CONCEPTUALIZATION 








To recognize nnd use the concept of variable 
in open sentences. 


0 


0 


0 
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COMPUTATION 

To find solutions to open sentences. 



PROBLEM SOLVING AND APPLICATIONS 

To find solutions to problems stated vertxally. 

REAL NUMBERS AND PROPERTIES 

DISTRIBUTIVE PROPERTY 

To rdcognl2& ond oppiy the distrifcx/th^e 

property, K-3 4-6 7-9 

CONCEPTUALIZATION 

To recognize equivalent manipulative or pictoriai 
representations of the distributive property. 0 0 

MENTALARITHMETIC 

To use the distributive prop)erty 

fa mentai arithmetic short cuts. o 0 

PROBLEM SOLVING AND APPLICATIONS 

To apply the distrllDutlve property 

to problem soMng situottons. 0 0 

INTEGERS 

To recognize, use and compute with integers. K-3 4-6 7 -9 

CONCEPTUALIZATION 

To Interpret and compare Integers 

In fdmillor situations. 0 0 

COMPUTATION 

To determine the sign of the answer 

fa Integer computation. 0 

To compute with Integers. 0 

PROBLEM SOLVING AND APPLICATIONS 

To use Integers In everyday situations. 0 0 
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EXPONENTS, POWERS AND ROOTS 

To recognize and use concepts of exponents, 
powers and roots. 


K-3 


4-6 


7-9 


CONCEPTUAUZATION 








To recognize and use patterns of squares 
and cubes. 


0 


0 




To recognize and use exponents and 
power notation. 




0 


0 


To read graphs of powers and roots. 






0 


ESTIMATtON 








To estimote square roots. 




0 


0 


CALCULATORS 








To use cofculotors to find or approximate 
solutions to exponential equarions. 




0 


0 


PROBLEM SOLVING AND APPLICATIONS 








To solve problems involving powers and roots. 






0 


FUNCTIONS AND GRAPHS 








FUNaiONS 

To recognize and use functton concepts. 


K-3 


4-6 


7-9 


COMPUTATION 








To represent a function with o table of values 
or 0 graph. 




0 


0 


To recognize, describe, and express in 
symbols a relationship between two sets. 




0 


0 


PROBLEM SOLVING AND APPLICATIONS 








To solve problems using functions. 




0 


0 
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GRAPHS 

To kJentlfy cshd tntofpret graphs representing 

situations, tables of values or sentences K-3 4-6 7-9 

CONCEP-^IAUZATION 

To laentify an appropriate graph given a table 

of values or an equation and conversely. 0 0 

PROBLEM SOLVING AND APPLICATIONS 

To use graphs to solve problems. 0 



# 



PROBLEM SOLVING AND LOGICAL REASONING 



PATTERNS 

To Identify, use. Ond construct patterns. K-3 4-6 7-9 

To Identify o pattern and determine a missing 

element. 0 0 0 

To create a pattern, given a formal rule. 0 0 

To extrapolate by devetoping a formal rule 

for o pattern, 0 0 



UNDERSTANDING PROBLEMS 

To demor^strote an understandirg of a 

problem. K-3 4-6 7-9 

To determine what Is to be found. 0 0 0 

To identify necessary information to solve 

a problem. 0 0 0 

To determine insufficient information. 0 0 

To formulate appropriate questions. 0 0 0 

To formulate a problem for nathemaiical 

expressions or number sentences. 0 0 0 

PROBLEMSOLVINGSTRATEGIES 

To select and aii^ly appropriate problem 

«Mr)Q strategies. K-3 4-6 7-9 

To identify and use a pattern to solve a problem. 0 0 0 

To make an organized list or table to solve a 

problem. 0 0 0 

To guess and test to solve a problem. 0 0 0 

To work backwards to solve a problem. 0 

To make or use a drawing, a graph or a 

physical model to solve a problem. 0 0 0 
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To write an open sentence to solve o problem. 0 0 0 

To solve o simpler problem to solve o problem. 0 0 

To eliminate possibilities to solve a problem. 0 0 0 

To select the appropriate operatlonsCs) to 

solve a one-step or multi-step problem. 0 0 0 

EVALUATING SOLUTIONS 

To Interpret nnd evoluote the solution to a 

problem. K-3 4-6 7-9 

To check the solutlonCs) with the conditions 

of the problem. o 0 

To finf j and evaluate alternative processes 

for solving the problem. v 0 

To formulate an extension of the problem. 0 0 

To formulate a generalization of a given problem. 0 



LOGICAL REASONING 

To use logical reasoning. 

To determine the attributes used 
to classify a set and vice-versa. 



K-3 4-6 7-9 

0 0 0 



To interpret and use statements involving 

logical operations and quantifiers (and, 

or, nol, if.. .then, every, all, some, no, 

at least, at most, each, exactly). o 0 

To recognize and draw valid conclusions from 

given information. o 0 
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CALCULATORS 



CALCULATOR KEYS AND FEATURES 

To racognt^e speclftc colculotor keys 
and refected calciAitor features. 

To recognize sp3clfic calculator keys. 

To recognize appropriate key sequences 
for automatic constant features. 

To recognize appropriate calculator 

keys related to selected terms associated with 

mathematical operations. 



K-3 4-6 7.9 

0 0 0 



COMPUTATION 

To pefforrn appropriate computations 

v/lthocateulator. k-3 4-6 7-9 

To use a calculator to compute sums and 
differences using whole numbers. 0 

To use a colcutatorto coripute aoproprlote 

SI 'ms, differences, products and quotients 

with whole numbers, decimals and fractions. 0 0 

To use a calculator to compute answers to 

percent problems Including percent of 

Increase or percent of decrease. 0 



LIMITATIONS AND 

CALCULATOR DISPUY 

To recognfe© certain common Bmltottons to 
calculot'^ and be awe to interpret selected 
colculota-dtsplayed symbols. k-3 4-6 7-9 



To recognize and Interpret the calculator 
display. 

To recognize the limitations of the calculator 
regarding decimal numbers display and 
order of operations. 
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